




The immunological aspects regarding the importance of the phagocytic 
indices at ovines 
Rita GOLBAN 




The scientific investigations revealed in this research had the purpose to study some immunological aspects 
regarding the importance of the phagocytic indices at ovines in different physiological periods and at lambs 
in different periods of age. The obtained data, reflects that the cellular defense mechanisms against bacteria 
are performed by lymphocyte cells equipped with phagocytic macrophage functions, neutrophils, etc. This 
determines the importance of the phagocytic mechanisms in triggering and controlling cellular reactions. 
The results of the research reveal the evaluation of the cell phagocytic indices at ovines and lambs by 
establishing the significant values of both the phagocytic activity and the phagocytic intensity. These 
researches give us the possibility to conclude that the installation of the immunological reactivity of the 
animal body and the adaptation to changes in the environment, especially the action of the pathogens, take 
place. 
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Introduction 
The immune function of the human and animal organism has not only the classic role of 
antiinfectious defence, but it is also in a continuous expansion of its implication, both in 
maintaining the chemical homeostasis of the body and in numerous pathological states. The 
immune system is essential for the survival of multicellular organisms, due to the permanent 
aggression of infectious agents. Human beings and animals carry a huge number of bacterial cells 
(about 1014) on their mucous membranes and skin, more than their own cells, some of which have 
the potential to initiate infectious processes [7; 8; 4]. 
The concept of cell mediated immunity shows that there are a number of specialized cells 
in the body with the ability to recognize and enclose foreign cells through the phagocytosis process, 
which are digested and removed from the phagocytic cell. At the same time, observations have 
been made on the importance phagocytic cells that contain and digest fungal spores, determining 
the aspects of spore infections and revealing the body's ability to defend [1; 3; 5]. 
Those two doctrines of the immune phenomenon, which have been confronted by their 
representatives, have been unified and demonstrate the existence in the serum of natural antibodies 
called opsonin, which act in co-operation with phagocytes. They have a particular important 
implication in the protection of the newborn organism against infections, intervening in defense 
processes by phagocytosis and pinocytosis, followed by the release of lithic enzymes, causing the 
destruction of microorganisms [2; 6; 9]. 
Bibliographical studies confirms that humans and animals produce one billion daily 
passing circulating lymphocytes. By circulating and recirculating through the blood and lymphatic 
vessels network, immune cells and molecules provide body surveillance, recognition of nonself 
molecules and cells to eliminate them [9; 11]. 
The study of immune system cells reflects their cooperation in reciprocal formation of 
reaction needs, which are mutually controlled in their activity by lymphocyte or macrophage 
secreted molecules, with an extremely important role in the organization and control of immune 






of the activity of cellular immunity determined by phagocytic indices at ovines and lambs at 
different age periods 
 
Material and method 
The investigations were performed in the laboratory of microbiology and immunology of 
the Clinical-2 Department from the Faculty of Veterinary Medicine of the State Agrarian 
University of Moldova. To perform the investigations were used blood samples from ovines and 
lambs from a household of a sheep farm. 
Blood samples were collected from the heparin jugular vein based on the calculation of 0.3 
ml of heparin per 10 ml of blood for anticoagulation. Samples were used to identify opsono- 
phagocytic indices. 
For the opsono-phagocytic test, 1.0 ml of heparin-stabilized blood and 0.1 ml of E. coli 
microbial culture suspension were used from 1.0 ml physiological solution at 500 ml. microbial 
cells. The tubes were subjected to agitation, then incubated in the thermostat for 30 minutes at T- 
37 C and centrifuged at 1500 rpm. The supernatant was removed via the Pasteur pipette. Colored 
smears were performed using the Romanovschii-Giemsa method, fixed with methyl alcohol and 
colored over 30 minutes. 
Preparations from the blood samples were visualized under a 90-well immersion 
microscope. The test determined the number of phagocytic microorganisms per 100 neutrophils. 
The index of activity and phagocytic intensity was determined by determining the percentage of 
neutrophil cells involved in the phagocytosis process. In the same time phagocytic intensity was 
determined by the number of micro-organisms embedded in a single neutrophil. The calculation 
was made by expressing the ratio of the sum of the phagocyte microorganisms to the number of 
neutrophils involved in the reaction. 
 
Results and discussions 
The results of immunological investigations on the immune system regarding phagocytic 
indexes at ovines and lambs show that the level of phagocytic indices vary at different stages of 
their physiological states. 
Significant results of the phagocytic activity indices at ovines before the gestation and 
postpartum periods (Table 1) determined values equal to 54.45 ± 1.22 and 51.40 ± 1.72 compared 
to phagocytic intensity values, where the indices constituted the level of 5.04 ± 0.13 and 5.00 ± 
0.11. 
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Therefore, the animal organism as a functional system is balanced as long as the antigenic 
information it receives is identical to its own. With respect to foreign molecules, which deviate 
from their own information model, the immune system responds by activating recognition 
mechanisms to remove nonself molecules. Therefore, the assembly of complex cascade phenomena 
triggered by the specific interaction of the immune system with the antigen, during which the 
lymphocyte cells activate, proliferates and constitutes the immune response. 
Thus, the mechanism of immune response regulation is based on the phagocytic immune 
response controlled by regulatory systems of at least equal complexity with those underlying their 
triggering and expression. In this context, in the case of blocking regulatory mechanisms, clonal 
proliferation or immunoglobulin synthesis can no longer be limited, resulting in the profound 
alteration of the immune response, accompanied by the establishment and evolution of diseases 
that usually have a fatal outcome. 
These aspects indicate that in addition to these processes, cellular defense mechanisms 
against bacteria are performed by effector cells with phagocytic functions (macrophages, 
neutrophils, etc.). Through various cellular mediated mechanisms, macrophages undergo 
activation by secreted lymphokines by some types of lymphocytes. They denote the importance of 
phagocytic mechanisms in triggering and controlling cellular responses. 
The study of immune defense mechanisms at lambs revealed various indices characteristic 
of phagocytic activity and intensity varying at different age groups. Thus, phagocytic activity 
indices determined significant values at various age ranges (Table 2). These data indicate that 
animals have resistance to infectious germs. 
The dynamics of these indices demonstrates that at lambs aged 10 days the phagocytic 
activity constituted 29.4 ± 0.31 compared to the age of 20 days, which constituted 37.5 ± 0.42, 
which indicates a decrease expressed by various aspects of external factors that act on new-born 
lambs at this age. Following the dynamics of the phagocytic activity indices at the age of 20 and 
30 days it was found that the values constituted 37.5 ± 0.42 and 40.6 ± 0.45, which confirms the 
diminution of the phagocytic processes at these animals. 
 

















29,4 ± 0,31 
 
1,86 ± 0,03 
20 5 37,5 ± 0,42 1,62 ± 0,12 
30 5 40,6 ± 0,45 2,81 ± 0,04 
 
In the immunological aspect, it can be observed that the phagocytic activity during this 
period of lambs life is attributed to the neutrophils, the rest being done by macrophages. Therefore, 
phagocytic mechanisms induce two-way phenomena that are dependent on bacterial resistance: the 
first pathway without opsonization through direct interaction between the phagocytic cell and the 
antigen; and the second pathway with opsonization is the interaction that requires an additional 






Relevant data were registered regarding the phagocytic intensity of lambs investigated at 
different age periods reported in Table 2. From the results we show that the phagocytic intensity at 
lambs aged 10 days determined significant values of 1.86 ± 0.03, compared to animals aged 20 and 
30 days, where these values were 1.62 ± 0.12 and 2.81 ± 0.04. Therefore, at neonatal animals, 
defense mechanisms are not triggered enough to protect the aggression of microorganisms, viruses 
and other pathogens. 
The development of immunity or tolerance is subject to fine-tuning mechanisms because 
the immune response to self-antigens or the tolerance of a pathogenic potential may have 
unfavorable consequences for life. The regulation of humoral or cellular immune response is a 
complex modulation process in which there are a number of means by which specific body defense 
is maintained at a certain level and with a certain duration in order to achieve homeostasis and 
preserve health. 
Based on these considerations, the evaluation of phagocytic cell indices at ovines and 
lambs registered significant values of both phagocytic activity and phagocytic intensity. These 
findings allow us to conclude that immunological reactivity of the newborn organism is occurring 
and adaptation to changes in environmental conditions and especially to the action of pathogens. 
In addition to these processes, cellular defense mechanisms against bacteria are performed by 
effector cells with phagocytic functions (macrophages, neutrophils, etc.). Through various cell- 
mediated mechanisms, macrophages undergo activation by lymphokines secreted by T 
lymphocytes. They denote the importance of phagocytes and macrophages in triggering and 
controlling cellular responses. 
 
Conclusions 
The evaluation of the mechanisms of immune system formation of the ovine animal 
organism provides the opportunity to follow the evolution of cellular and humoral responses, which 
maintain immune homeostasis of the organism, cellular and humoral protective factors considered 
as key to the regulation of the immune system. 
The results, regarding phagocytic activity during this period of lambs life, are attributed to 
neutrophils, the rest being done by macrophages. 
The values of the phagocytic intensity of the investigated lambs at different age periods 
determined significant values, which confirm that the defense mechanisms are not triggered enough 
to protect the aggression of microorganisms, viruses and other pathogens. 
The performed study on immunological investigations on phagocytic activity at ovines and 
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